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HEPBHAfl CHCTEMA HH3LLIHX MOHOTEHEH, 
nPEACTABHTEJlEM OTPflflOB TETRAONCHOIDEA 
H DACTYLOGYROIDEA 

T. A. THMO(J)eeBa, E. A. KoTHKOBa 

rHCTOXHMHHeCKHM MeTOAOM BbIHBJieHHH XOJIHH3CTepa3 HCCJieAOBaHa HepBH3H CHCTeM3 MOHOreHefi 

Tetraonchus monenteron (oTp*m Tetraonchoidea), Dactylogyrus sp. h Lygophorus sp. (otpha 
D actylogyroidea). XapaKTepHOH oco6eHHOCTbio Tonorpacj)HH HepBHoft cncTeMbi HCCJieAOBaHHbix bhaob 
HBJ iHeTCH He6ojibiuoe hhcjio KOMHecypajibHbix CBH3eH Me>KAy 3 napaMH npoAOJibHbix ctbojiob h xapaKTep 
HHHepBauHH nepeAHero h 3aAHero kohuob Tejia. nojio>KeHHe ahckobux raHrjineB He CBH3aHO c pacnojio- 
>KeHHeM h hhcjiom nap cpeAHHHbix KpionbeB, a OTcyTCTBHe KOJibueBbix HepBHbix CTpyKTyp b ahckc 
oS'bHCHHeTCH xapaKTepOM (jjyHKUHOHHpOBaHHH nocjieAHero y npeACTaBHTejien abhhhx otphaob. 

J\jin BbiHCHeHHH nyTefi sbojiiouhh OTAeJibHbix rpynn MOHoreHeft Ba>KHO HMeTb 
npeACTaBjieHHe h o xapaKTepe 3BOJiiouHOHHbix H3MeHeHHH, npoHcxoAHiunx b HepBHOH 
CHCTeMe. OTpbiBOHHbie cBeAeHHH o nojio>KeHHH M03ra h otxoahluhx ot Hero Han6o- 
Jiee KpynHbix HepBax 6bijin nojiyqeHbi eme b npouuiOM Bene. 063op 3thx jxauubix npn- 
boahtch b oahoh h3 HauiHX paHHHX pa6oT (THMO(})eeBa, 1983). HHTepec k H3yqe- 
HHIO HepBHOH CHCTeMbI nJIOCKHX HepBeH 3HaHHTeJIbHO B03pOC C nOHBJieHHeM HOBbIX 
MeTOAOB ee HCCJieAOBaHHH, OCHOBaHHbIX Ha THCTOXHMHqeCKOM BbIHBJieHHH BemeCTB, 
HBJiHiomHXCH HefipoMeAHaTopaMH. HanOojiee npocTbiMH h AOCTynHbiMH H3 hhx 
HBJIHIOTCH MeTOAHKH BbIHBJieHHH XOJIHH3CTepa3 (X3) . LUnpOKOe npHMeHeHHe 3THX 
MeTOAHK KaK b HauieH erpaHe, Tax h 3 a py6e>KOM no3BOJiHJio BbiHBHTb AeTajiH 
CTpoeHHH HepBHOH CHCTeMbi y uiHpoKoro Kpyra MOHoreHeft (Halton, Jennings, 
1964; Halton, Morris, 1969; Venkatanarasaiah, Kulkarni, 1980; Venkatanarasaiah, 
1981; KoTHKOBa, 1983; CjnocapeB, 1983; TnMO(})eeBa, 1983, 1986; Rahemo, Gorgees, 
1987; Hocj)(j)e, KoTHKOBa, 1988; Buchmann, Mellergaard, 1988; Buchmann, Prento, 
1989, h Ap.)* K co>KajieHHio, b OojibuiHHCTBe 3apy6e>KHbix pa6oT npHBOAHTCH jinuib 
(f)OTorpa(]3HH h KpaTKne onncaHHH, He no3BOJiniomHe cyAHTb o AeTajinx CTpoeHHH 
HepBHOH CHCTeMbi H3yneHHbix bhaob. B nocjieAHHe roAbi HepBHan CHCTeMa moho- 
reHefi H3ynajiacb nyTeM HMMyHOUHToxHMHHecKoro BbIHBJieHHH cepoTOHHHa 
h HecKOJibKHX HeftponenTHAOB (Reuter, 1987, 1988; Halton e. a., 1987, 1990; Maule 
e. a., 1989, 1990; Buchmann, Prento, 1989; MeKay e. a., 1991). HecMOTpn Ha 
o6Hapy>KeHHyio cneuHajiH3auHio HenpoHOB k pa3HbiM rpynnaM OnojiorHHecKH 
aKTHBHbix BemecTB, o6man KapTHHa pacnojio>KeHHH ocHOBHbix 3JieMeHTOB npoBo- 
AHmefi HepBHOH CHCTeMbi nojiHOCTbio coBnaAaeT c AaHHbiMH, nojiyneHHbiMH npn 
BbIHBJieHHH X3. B CBH3H C 3THM MbI nOJiaraeM, HTO A^IH nOJiyHeHHH AOCTaTOHHO 
nOJIHOH H HeTKOH MOp(f)OJIOrHHeCKOH KapTHHbl paCnOJIO>KeHHH HepBHbix CTpyKTyp 
HMeHHo nocjieAHHH MeTOAHKa HanOojiee npneMJieMa. 

CpeAH MOHoreHeft name HCCJieAOBajiHCb npeACTaBHTejin Polyopisthocotylea 
(Mazocraeidea, Diclybothriidae, Polystomatidae), a TaK>Ke Capsalidae h Acan- 
thocotylidae. Bee ohh HMeiOT oTHocHTejibHO KpynHbie pa3Mepbi, hto 3HaHHTejibHO 
oOjiernaeT hx H3yHeHne. HH3uiHe MOHoreHen, npHKpenHTejibHbiH annapaT KOTopbix 
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COCTOHT TOAbKO H3 KpaeBbIX H CpeAHHHbIX KpiOMbeB, npeACTaBAeHbl, KaK npaBHJIO, 
MeJIKHMH (j)0pM3MH (0.3—0.5 AO 1 —1.5 MM). CoOTBeTCTBeHHO H BCe HepBHbie Tfl>KH 
y hhx oqeHb TOHKHe, mto 3aTpyAHneT hx H3yqeHHe. O^HaKO 3 th rpynnbi oqeHb 
Ba>KHbi b cpaBHHTejibHO-Mop4>ojiorHMecKOM njiaHe npH o6cy>KAeHHH BonpocoB 
3BOJiiouHOHHoro pa3BHTHH MOHoreHefi. HecKOJibKO HenjioxHx (j)OTorpacj)HH Pseudo- 
dactylogyrus bine , noKa3biBaiomHx wyBCTBHTejibHOCTb HepBHbix CTpyKTyp stoh 
MOH oreHen k X3 h KaTexojiaMHHaM npHBeAeHbi b pa6oTe ByxMaHa h flpeHTo 
(Buchmann, Prento, 1989). KpoMe Toro, HMMyHouHToxHMHqecKHMH mctoasmu 
noKa3aHa jioKajiH3auHH cepoTOHHHa h p njxa HenponenTHAOB b HepBHOH cHCTeMe 
Gyrodactylus salaris (Reuter, 1987, 1988). 

Mbi pacnojiaraeM jx aHHbiMH no CTpoeHHio HepBHon cncTeMbi Tetraonchus monen- 
teron, napa3HTa mynn Esox lucius (ceM. Tetraonchidae, OTpaA Tetraonchidea), 
Dactylogyrus sp. c >Ka6p jiema Abramis brama (ceM. Dactylogyridae, OTp njx 
Dactylogyridea) h Lygophorus sp. c >Ka6p qepHOMopcKHx Ke^ajien Mugil spp. 
(ceM. Ancyrocephalidae, oTpan Dactylogyridea). 3tot MaTepnaA co6npajicn b pa3- 
Hbie roAbi n b pa3Hbix MecTax: JleHHHrpaACKan o6a., n. BopoK HpocjiaBCKon o6a., 
CeBacTonojibCKan OnoAorHqecKan CTaHunn b n. KapaAar. CoOpaHHbie c >Ka6p 
>KHBbie H aKTHBHbie qepBH (J)HKCHpOBaAHCb 4%-HbIM HeHTpaJIbHbIM (J)OpMajlHHOM npH 
4° b TeneHne 1 —3 q, a 3aTeM noMemajincb b HHKyOaunoHHyio cpe^y, coAep>Kamyio 
aueTHJiTHoxojiHH (KoTHKOBa, 1967), Ha 12—24 q. riocjie nocT(j)HKcauHH 10%-HbiM 
(j)opMajiHHOM nepBH xpaHHjincb b CMecn rjinuepnHa c boaoh (1:1). ripocMOTp 
h 3apncoBKy oOt^ktob npoBOAHAH noA OnHOKyAnpoM h MHKpocKonoM npn naAaio- 
meM CBeTe b tcmhom nojie. 


Tetraonchus monenteron (pnc. 1) 

Mo3r pacnojiaraeTcn nepeA taotkoh h HMeeT (J)opMy Ayrn, cpeAHHn yqacTOK 
KOTOpoft Ae>KHT 6jiH>Ke k AopcajibHOH CTOpoHe TeAa, a doKOBbie ynacTKH HanpaB- 
AHIOTCH K BeHTpaJIbHOH nOBepXHOCTH. HenOCpeACTBeHHO HaA M03r0M HaXOAflTCH ABe 
napbi nnrMeHTHbix rAa3. nepeA mo3tom, napaAAeAbHO eMy, ho 6ojiee BeHTpaAbHO 
pacnoAaraeTcn (jDpoHTaAbHoe noAyKOAbuo. Ot M03ra BnepeA otxoaht jxse napbi 
HepBOB, H3 hhx MeAHaAbHan napa 6oAee MomHan. MeAHaAbHbie nepeAHne HepBbi 
nepecenaiOT (})poHTajibHoe noAyKOAbuo h pa3BeTBjinioTCH Aajiee b MeAuajibHbix 
>Kejie3HCTbix jionacTHx. JIaTepajibHbie nepeAHne HepBbi TaK>Ke npoxoA^T qepe3 
(j)poHTajibHoe nojiyKOJibuo n HanpaBjinioTcn k jiaTepajibHbiM >KeAe3HCTbiM AonacTHM. 
K >Ke«/ie3HCTbIM AOnaCTHM THHyTCH T3K>Ke HeCKOAbKO 60Aee TOHKHX HepBOB, OTXOAH- 
mnx HenocpeACTBeHHO ot (J)poHTaAbHoro noAyKOAbua. 

Ha ypoBHe 3aAHen qacTH taotkh KOHueBbie yqacTKH Ayroo6pa3Horo M03ra 
AaiOT HaqaAO o6meMy KopeuiKy 3aAHnx BeHTpaAbHbix n AaTepaAbHbix HepBHbix 
CTBOAOB, H3 KOTOpbIX BeHTpaAbHblH OOAee MOLUHblH. CTBOAbI THHyTCH napaAAeAbHO 
Apyr Apyry n CTeHKaM TeAa ao rpaHHUbi npnKpennTeAbHoro ahckb, rAe coeAHHmoTcn, 
o6pa3yn He6oAbuine npeAAHCKOBbie yTOAmeHnn. ToHKne AopcaAbHbie ctboau npo- 
XOAHT HaA M03T0M H CBH33HbI C HHM KOpOTKHMH KOpeLUKaMH, OTXOAHLUHMH OT 
6oKOBbix qacTeft M03ra AaTepaAbHee 3aAHen napbi rAa3. KpoMe Toro, no3aAH 
TAOTKH OT AOpcaAbHbIX CTBOAOB OTXOAHT napa AOnOAHHTeAbHbIX KOpeiHKOB k MecTy 
pa3BeTBAeHHH BeHTpaAbHbix H AaTepaAbHbix CTBOAOB. XlopcaAbHbie CTBOAbI npoxo- 
Aht no BceMy TeAy qepBH n 3aKaHqnBaiOTCH b MecTe coeAHHeHHH BeHTpaAbHbix 
h AaTepaAbHbix ctboaob nepeA ahckom. CAeAyeT oOpaTHTb BHHMaHne Ha H3rn6 
AopcaAbHbix ctboaob Ha rpaHHue 3aAHen TpeTH TeAa. Tanan CTpyKTypHan oco6eH- 
HOCTb He HBAHeTCH CAyqaHHOCTblO, TaK KaK HMeeT MeCTO y Bcex HCCAeAOBaHHbIX 
h3mh 3K3eMnAnpoB. CxoAHyio KapTHHy HaOAiOAaAH h y Gyrodactylus salaris npn 
BbiHBAeHHH FMRF-aMHAa (Reuter, 1987). Ha ypoBHe BHAoqKOo6pa3Horo pa3ABoe- 
hhh 3aAHe6oKOBbix yqacTKOB M03ra, nepexoAHmnx b npoKCHMaAbHbie OTAeAbi 
33AHHX BeHTpaAbHbix h AaTepaAbHbix npoAOAbHbix ctboaob, 6epyT HaqaAO h oqeHb 





Phc. 1. Tetraonchus monenteron. Bha c BeHTpajibHOH cTopoHbi. 


Fig. 1. Tetraonchus monenteron. Ventral view. 


BK — BeHTpajibHan kom Hccypa; BC — BeHTpajibHbie ctbojim; r —rjia3a; HTW — AHCKOBbie raHrjiH03Hbie yTOji- 
meHHH; — AHCKOBbie HepBbi; A C — AopcajibHbie CTBOjibi; KK — KOJibueBbie KOMHCcypbi; JWH — jiaTe- 
pajibHbie nepe^HHe HepBbi; JIC — jiaTepajibHbie ctbojim; M — M03r; MHH — MeAnajibHbie HepBbi a HCKa, 
MI7H — Me^HajibHbie nepeAHHe HepBbi; HK —HepBHoe KOJibuo; flBBC —nepeAHHe BeTBH BeHTpajibHbix ctbo- 
jiob; firy —npeAAHCKOBbie raHrjiH03Hbie yTOJimeHHH; 0/7 — cj)poHTajibHoe nojiyKOjibuo. 


Phc. 2. Dactylogyrus sp. Bha c BeHTpajibHOH CTopoHbi. 
Fig. 2. Dactylogyrus sp. Ventral niew. 
ry — raHr^H03Hbie yTOJimeHHH. 

OcTajibHbie o6o3HaqeHHH, KaK Ha pnc. 1 . 


TOHKHe nepeAHHe BeTBH BeHTpajibHbix ctbojiob ,3 a m eTHbie AajieKO He y Bcex nepBen. 
3th KopoTKne ctbojihkh npocjie>KHBaK)TCH BnjiOTb ao nepeAHero KOHua, rAe ohh 
CKopee Bcero coeAHHHiOTCH c nepeAHHMH ynacTKaiviH AopcajibHbix ctbojiob. riepeA- 
Hne BeTBH jiaTepajibHbix ctbojiob, o6pa3yiomHe cj)pOHTajibHoe nojiyKOjibuo, 6epyT 
Hanajio b HenocpeACTBeHHOH 6jih30cth ot MecTa otxo>kaohhh 33AHHX jiaTepajib- 
HblX H BeHTpaAbHbIX CTBOJIOB. 
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Ot BHyTpeHHHx 6oKOBbix yqacTKOB M03ra 6epeT Hanajio napa HepBOB, nuymnx 
K TJlOTKe. BhAHMO, OHH CBH3aHbI C HepBHbIM KOJlbUOM, OKpy>KaiOlUHM 3aUHIOIO 
nojiOBHHy tjiotkh. B o6jiacTH tjiotkh nacTO BbiHBJiniOTCH neTbipe xojiHHSCTepa30- 
no3HTHBHbix crymeHnn. 

IlpoAOJibHbie CTBOJibi CBH3aHbi jx pyr c upyroM, KaK npaBHJio, nnTbio KOMnccy- 
paMH. y OT^ejibHbix KpynHbix SK3eMnjinpoB KOMHecyp MO>KeT 6biTb h 6ojibme. 
Cpeun hhx Bbi^ejiHioTCH 3 KOJibueBbie KOMnccypbi, ocTajibHbie xapaKTepH3yiOTCH 
pa3JiHMHOH CTeneHbio pa3BHTnn OTAeJibHbix yqacTKOB. IlepBaH nocTrjiOTonHan 
KOMHecypa KOJibueBan, ee BeHTpojiaTepajibHbie ynacTKH cnjibHee uopcajibHbix. 
BTopan KOMHecypa BeHTpojiaTepajibHan h jie>KHT nepeu hhhhhkom b o6jiacTH 
BarHHajibHoro OTBepcTnn. TpeTbn KOJibueBan KOMHecypa pacnojiaraeTcn Ha ypoBHe 
HHHHHKa. B HeTBepTOH KOMHCCype, HaXOAHLUeHCH B MeCTe H3TH6a AOpCaJIbHbIX 
CTBOJIOB, He p33BHT COBCeM HJ1H npOHBJIHeTCH OHeHb CJia6o AOpCO-AOpCaJlbHblH 
ynacTOK, a uopcojiaTepajibHbie HanpaBJieHbi Bnepeu no jx HeKOTOpbiM yrjiOM k rjiaB- 
hoh. och Tejia. rinTan KOJibueBan KOMHecypa OTJinnaeTcn ot ocTajibHbix TeM, hto 
pacnojiaraeTcn Ha ypoBHe npeuuncKOBbix raHrjiH03Hbix yTOJimeHHH b MecTe coeun- 
HeHHH AHCTajibHbix ynacTKOB BeHTpajibHbix h JiaTepajibHbix ctbojiob. 

Kan y>Ke roBOpnjiocb, nepeu uhckom JiaTepajibHbie ctbojim coeuHHmoTcn 
c BeHTpajibHbiMH, (JiopMHpyn npeuuncKOBbie raHrjiH03Hbie yTOJimeHHH, h npouoji>Ka- 
k)tch uajiee KaK MomHbie uncKOBbie HepBbi. B stoh o6jiacTH Bee ctbojim CBH3aHbi 
e^HHbiM KOJibuoM, ho 6ojiee moluho Bbipa>KeHa ero BeHTpajibHan nacTb. TojiCTbie 
UHCKOBbie HepBbi, HecKOJibKO H3rn6ancb k uopcajibHOH CTOpOHe, npoxounT b npunpe- 
nHTeJlbHblH UHCK. Hx TOJlLUHHa H H3m6, B03M0)KH0, CBH3aHbI C CHJIbHOH COKpa- 
THMoeTbK) uaHHOH CTe6ejibKOBOH nacTH Tejia T. monenteron. B co6ctb6hho uncne 
3 th HepBbi o6pa3yioT raHrjiH03Hbie yTOJimeHHH, jiewamne Me>KAy ocHOBaHHHMH 
BeHTpouopcajibHbix nap cpeunHHbix KpionbeB, pacnojiaraioiunxcn b 6oKOBbix ynacT- 
Kax npnKpenHTejibHoro uncKa. Me>Kuy co6oh sth raHrjino3Hbie yTOJimeHHH CBH3aHbi 
nonepenHOH KOMnccypon. HecKOJibKO no3a jxn stoh KOMnccypbi b ueHTpajibHon nacTH 
UHCKa BbIHBJIHeTCH KOJIbUO H3 TOHKHX HepBHbIX BOJIOKOH, B KOTOpOM Bbl^eJIHeTCH 
4 crymeHHn c nojio>KHTejibHOH peaKunen Ha X3. B paBHOH CTeneHH sth CTpyKTypbi 
mo>kho oueHHBaTb h KaK BapHK03bi, h KaK MejiKHe HeftpOHbi. 3Ta KOJibueo6pa3Han 
CTpyKTypa pacnojiaraeTcn Me>Kuy luhpokhmh ocHOBaHHHMH cpeunHHbix KpionbeB 
h, BepoHTHO, OKpy>KaeT npoTOKH npHKpenHTejibHbix >Kejie3 AHCKa, npoxouniUHx no 
ero ueHTpy (Kearn, 1966). 

Ot Ka>Kuoro ahckoboto raHrjinn otxouht no KpanHen Mepe 4 napbi HepBOB. 
H3 hhx napa MeunajibHbix HepBOB HanpaBJineTcn k 3auHen MeuHajibHon nape 
KpaeBbix KpionbeB, Jiewamnx Ha coconKOBHUHbix BbipocTax ueHTpajibHon nacTH 
UHCKa, H 3aKaHHHBaeTCH He3HanHTeJIbHbIMH raHTJIH03HbIMH yTOJIIUeHHHMH, CBH3aH- 
HbiMH tohkoh Ayroo6pa3Hon KOMnccypon. Tpn napbi upyrnx paunajibHbix HepBOB, 
no-BHUHMOMy, CBH3aHbi c HHHepBaunen cpeunHHbix h ocTaBuinxcn KpaeBbix KpionbeB. 
H3 hhx ouHa napa OKaHHHBaeTcn b6jih3h Bbixoua H3 mhtkhx TKaHen ocTpneB 
BeHTpajibHOH napbi cpeunHHbix KpionbeB. 

Ho BceMy Tejiy BbiHBJiniOTCH TOHKne BOJiOKHa cydMycKyjinpHoro HepBHoro 
njieKcyca, oco6eHHO Ha nepeuHeM KOHue Tejia h b odjiaern npnKpenHTejibHoro 
UHCKa. BoKpyr nojiOBoro OTBepcTnn BbiuejineTcn TOHKoe KOJibuo HepBHbix bojiokoh. 


Dactylogyrus sp. (pnc. 2) 

Ochobhoh njiaH cTpoeHHH HepBHOH cncTeMbi tbkoh >Ke, KaK n y T. monenteron. 
OuHaKO M03r 6ojiee uinpoKHH h no (f>opMe HanoMHHaeT rojiOBHbie raHrjinn jihhhhok 
hjih HanajibHbix CTaunfl pa3BHTnn upyrnx MOHoreHen (jinnnHKH Pricea multae , 
Nitzschia sturionis, unnopna Diplozoori) . Xopouio Bbipa>KeHbi nepeAHHe Meunajib- 
Hbie h JiaTepajibHbie HepBbi h (j^poHTajibHoe nojiyKOJibuo. B MecTax coeunHeHnn 
3thx nepeuHHX HepBOB c cjDpoHTajibHbiM nojiyKOJibuoM HMeiOTcn Hedojibuine raHTJin- 
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03Hbie yTOJimeHHH. BeHTpajibHbie h JiaTepajibHbie ctbojiw npocjie>KHBaK)TCH no 
BceMy Tejiy, a AopcajibHbie 3aMeTHbi jinnib Ha He6ojibmoM paccTOHHHH no3aAH 
M03ra. KojibueBbie KOMnccypbi He BbiHBJiniOTCH, KaK h TOHKne BOJiOKHa HepBHoro 
nJieKCyCa. IlO-BHAHMOMy, 3TO CBH3aHO CO CJia6on aKTHBHOCTbK) X3 H MejlKHMH 
pa3MepaMH Tejia. 

IlepeA ahckom BeHTpajibHbie h jiaTepajibHbie CTBOJibi coeAHHHioTCH c o6pa30- 
BaHneM npejuiHCKOBbix raHrjiH03Hbix yTOJimeHHH no xojxy BeHTpajibHbix ctbojiob, 
CBH3aHHbix nonepenHon KOMnccypon. B caMOM npHKpennTejibHOM AHCKe npoAOJi>Ke- 
HHeM BeHTpajibHbix CTBOJIOB HBJIHIOTCH AHCKOBbie HepBbI, 06pa3yK)mHe CBOH raHTJIH- 
03Hbie cKonjieHHH, jie>Kamne KHapy>KH ot ocHOBaHHH eAHHCTBeHHOH napbi cpeAHH- 
HblX KpiOHbeB. 3 th raHTJIHH HenpaBHJIbHOH (j)OpM bl, HeCKOJIbKO BbITHHyTbie B AJIHHy, 
CBH3aHbI Me>KAy C060H HepBHbIM KOJIbUOM, pacnOJIO>KeHHbIM B ueHTpe AHCKa. 

Lygophorus sp. (pnc. 3) 

HepBHan cncTeMa Tanoro >Ke Tnna, Ka k y Tetraonchus h Dactylogyrus. B otjih- 
nne ot AaKTHJiornpyca M03r HMeeT o6bmHyio AyroBHAHyio (})opMy, xapaKTepHyio 
AJIH 60JlbLHHHCTBa B3pOCJIbIX MOHOreHefi, H T3K>Ke BbIHBJIHIOTCH TOHKHe HepBHbie 
BOJiOKHa, HHHepBnpyiouiHe o6jiacTb npnKpennTejibHbix JionacTen. XlncKOBbie raHr- 
jihh jie>KaT HecKOJibKO BnepeAH cpeAHHHbix KpionbeB h ot hhx npocjie>KHBaiOTCH 
HepBbi, HanpaBJimomnecH, no-BHAHMOMy, k ocHOBaHHHM o6enx nap cpeAHHHbix 
KpionbeB. 



Phc. 3. Lygophorus sp. 

A — nepe^HHH KOHeu, c AopcajibHoft CTopoHbi; B — 3a^HHH KOHeu,; rJ1 — iviOTKa; TH — TepMHHajibHbie HepBbi. 

OcTajibHbie o6o3HaqeHHH, KaK Ha pwc. 1. 
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OECy^AEHHE 


HH3LiiHe MOHoreHen, npnKpennTeAbHbin annapaT KOTopbix coctoht TOJibKO H3 
KpaeBbIX H CpeAHHHbIX KpIOHbeB H CBH3bIBaK)lUHX nOCAeAHHe COeAHHHTeJIbHbIX 
ruiacTHHOK, othochtch k TpeM OTpnAaM: Tetr aonchidea, Dactylogyroidea h Gyro- 
dactyloidea. 3 to b ochobhom napa3HTbi >na6p KOCTHCTbix pbi6, xoth cpeAH hhx 
ecTb bhaw, oOnTaiomne Ha KO>Ke, ruiaBHHKax, HOcoBbix hmkbx h Aa>Ke b MoqeTon- 
HHKax h nnmeBOAe. Kan npaBHAO, 3 to MejiKHe (J)opMbi, pa3Mepbi KOTopbix peAKO 
npeBbimaiOT 1.5 — 2 mm, a oObmHO BapbnpyiOT ot 0.3 a o 1 mm. 3to o6cTOHTejibCTBO 
b KaKOH-TO Mepe 3aTpyAHneT BbiHBAeHne OTAeAbHbix HepBOB h boaokoh. KpoMe 
Toro, y MejiKHx cJ)opM nponcxoAHT h yMeHbmeHHe KOJinnecTBa sthx BTopocTeneHHbix 
CTpyKTyp. 

CTpoeHHe HepBHOH CHCTeMbi H3yneHHbix bhaob b uejiOM cooTBeTCTByeT o6meMy 
njiaHy crpoeHnn AaHHon CHCTeMbi y MOHoreHen. TaKHMH oOluhmh 3JieMeHT3MH aah 
MOHoreHen hbahiotch: jie>Kamee nepeA Ayroo6pa3HbiM mo3tom c})poHTajibHoe nojiy- 
KOJibuo, 3 napbi npoAOAbHbix HepBHbix ctboaob, oO^eAHHAiomHecfl nepeA ahckom 
b CBoeo6pa3Hoe npeAAHCKOBoe raHTAH03Hoe yTOAiueHne — «3aAHnn M03r» c otxo- 
AH1UHMH OT Hero MOLUHblMH AHCKOBbIMH HepBaMH, OCymeCTBJIHIOmHMH HHHepBaUHK) 
npHKpenHTeAbHbix CTpyKTyp 3aAHero KOHua TeAa, KOTopbie h xapaKTepH3yiOT caMbie 
pa3Hbie TaKcoHbi MOHoreHen. OAHano Aa>ne b 3thx paMKax HepBHan CHCTeMa 
H3yneHHbix bhaob A^MOHCTpnpyeT 33BHAHoe eAHHOo6pa3ne. 3to npe>KAe Bcero 
KacaeTCH HHHepBauHH nepeAHero h 3aAHero kohuob TeAa h nncAa nocTuepeOpaAb- 
HblX KOMHCCyp, CBH3bIBaiOmHX npOAOAbHbie CTBOAbl. ZI,AH npeACTaBHTeAeH Polyo- 
pisthocotylea xapaKTepHO h3ahmH e OoAbmoro nncAa KOAbueBbix KOMHecyp (Rohde, 
1975; THMOc|)eeBa, 1986). Y MOHoreHen, oOAaAaiomnx haockhm npHCOCKOBHAHbiM 
TeAOM h HMeiomHx KpynHbie pa3Mepbi, KOAnnecTBO CBH3en Me>KAy ctboa3mh AOCTa- 
TOHHoe, ho CTpornn KOAbueBOH xapaKTep hx bo MHoroM HapymaeTCH (TnMO(})eeBa, 
1983; Hocj^e, KoTHKOBa, 1988; Hoc})(|)e, 1990). Y npeACTaBHTeAen o6cy>KAaeMOH 
rpynnbi mhcao KOMHecyp He3HannTeAbHO h, no-BHAHMOMy, He npeBbimaeT 7 — 10. 
HHTepecHO, hto y T. monenteron HanOoAee 3a m eT h bi mh hbahiotch 3 KOAbueBbie 
KOMHCcypbi, roMOAOTHMHbie, no HameMy mhchhio, KOAbueBbiM kom Hccypa m ahmhhkh 
Nitzschia sturionis.V ahmhhkh Pricea multae (Venkatanarasaiah, 1981) h rnpa- 
AaKTHAOHAHOH >Ka6epHon daAHH Polystoma integerrimum (coOcTBeHHbie AaHHbie) 
KOMHCCyp T3K>Ke HeCKOAbKO B OTAHMHe OT B3pOCAbIX (})OpM. FIO-BHAHMOMy, He3Ha- 
MHTeAbHOe KOAHMeCTBO KOMHCCypaAbHbIX CBH3eH XapaKTepH30BBAO MeAKHX npOMO- 
HoreHen, h hx noAHMepn3aunH nponcxoAHAa b pa3Hbix ahhhhx sboaiouhh MOHoreHen 
npe>KAe Bcero b cbh3h c yBeAnneHneM pa3MepoB TeAa. 

HHHepBauHH nepeAHero KOHua TeAa HMeeT OoAbmoe cxoactbo y Bcex hh3hjhx 
MOHoreHen, npnKpenAeHne KOTopbix k cyOcTpaTy ocymecTBAneTcn 3a cneT roAOBHbix 
>KeAe3. Harnn AaHHbie noAHOCTbio corAacyiOTcn c MopcJ)OAornMecKHMH KapTHHaMH, 
noAyneHHbiMH aah KancaAHA, anaHTOKOTHAHA n mohokothaha (Cerfontaine, 1898; 
TnMOcf)eeBa, 1983; Hocj3(J)e, Kothkobb, 1988). Y Bcex hh3luhx MOHoreHen xopomo 
Bbipa>KeHbi 2 napbi nepeAHnx HepBOB, otxoahluhx HenocpeACTBeHHO ot M03ra 
(MeAnaAbHbie n AaTepaAbHbie), h (J)poHTaAbHoe noAyKOAbuo. MHoronncAeHHbie 
TOHKHe BOAOKHa, OTXOAHlUHe OT (J)pOHTaAbHOrO nOAyKOAbUa, B CBOK) OMepeAb 
HHHepBnpyiOT nepeAHe-OoKOBbie >KeAe3HCTbie ynacTKH TeAa nepBen. Y Nitzschia 
sturionis b o6a3Cth nepeAHnx >KeAe3HCTbix OoTpnn pacnoAaraeTcn rycTon HepBHbin 
nAencyc (TnMOc})eeBa, 1983). CxoAHan KapTHHa HMeeTCH n y Acanthocotyle 
verrilli (HocJ)cf)e, KoTHKOBa, 1988). Y Tetraonchus n H3yneHHbix npeACTaBHTeAen 
Dactylogyroidea k >KeAe3HCTbiM npnKpennTeAbHbiM AonacTHM HanpaBAmoTcn toh- 
xne HepBHbie BOAOKHa. CpeAH HepBOB, otxoahiuhx ot (J)poHTaAbHoro noAyKOAbua, 
mo>kho BbiACAHTb napy HanOoAee MeAnaAbHbix HepBOB, HHorAa 3aKaHqnBaiomnxcn 
HeOoAbmnMn raHTAno3HbiMn yTOAmeHnnMn. OTcyTCTBne 3thx 3AeMeHTOB y Dactylo- 
gyrus oO^ncHneTcn, no HameMy mhchhio, mcakhmh pa3MepaMH nocAeAHnx n nx 

CAaOOH aKTHBHOCTbK). 
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Hanbojibiunn HHTepec npeucTaBjineT HHHepBaunn npHKpennTejibHoro uHCKa, 
ocymecTBjineMaH y Bcex MOHoreHen ahckobmmh HepBaMH h hx oTBeTBjieHHHMH. 
y KpynHbix (j)opM HH3LBHX MOHoreHen c npncocKOBHAHbiM uhckom, KaK-TO Kancajinubi 
H MOHOKOTHJIHAbI, UHCKOBbie HepBbI CBH3aHbI B nepejXHeH H 3aAHeH qaCTHX KOMHC- 
cypaMH, (J)opMHpyn tbkhm o6pa30M HepBHoe Kojibuo, ot KOToporo b cbohd oqepeub 
otxoaht paAnajibHbie HepBbi k nepn^epnH uHCKa. B ueHTpe 3Toro KOJibua b MecTe 
BXO>KAeHHH AHCKOBbIX HepBOB B C 06 CTBeHH 0 AHCK HMeeTCH eme OAHa KOMHecypa 
(TnMO({)eeBa, 1983). Tohho TaKoe >Ke HepBHoe Kojibuo HMeeTCH bo btophmhom 
AHCKe Acanthocotyle verrilli, c toh jinuib pa3HHuen, mto hhcjio paunajibHbix HepBOB 
TyT 3HaqHTejibH0 6ojibuie h coBna^aeT c hhcjiom phjxob paunajibHbix CKjiepnTOB 
(Hocfxjxe, KoTHKOBa, 1988). Flo Kpaio MomHoro 6jnoAueo6pa3Horo jx ncna B3pocjibix 
oco6en N. sturionis b objiacTH MbnueqHoro BajiHKa npoxouHT eme ouho nepH^epnqe- 
CKoe HepBHoe Kojibuo, CBH3biBaiomee KOHeqHbie yqacTKH paunajibHbix HepBOB 
h oTAejibHbie BOjiOKHa njieKcyca b eunHoe uejioe. nojxo6uoe 3TOMy nepH^epnqecKoe 
Kojibuo BbiHBjieHO hm MyHouHTOXHMHqecKHMH MeTouaMH y Gyrodactylus salaris 
(Reuter, 1987). IlpHKpenHTejibHbiH ahck nocjieuHero TaK>Ke uencTByeT KaK npn- 
cocKa, qeMy cnoco6cTByK)T 8 nap KpaeBbix KpioqbeB, BOH3aiomHxcH b TKaHb xo3HHHa 
h njiOTHO npn>KHMaK)mHx npn stom Kpan uHCKa. CorjiacoBaHHoe uencTBne KpaeBbix 
KpioqbeB b ua hhom cjiyqae oqeHb bb>kho. y Acanthocotyle Ha BTopnqHOM uHCKe 
HeT HHKaKHx HaMeKOB Ha cymecTBOBaHne nouobHoro nepn^epnqecKoro KOJibua, 
h xoth MHoroqHCJieHHbie pa^HajibHbie HepBbi pa3BeTBjinioTCH Ha KOHuax, coeunHe- 
hhh Me>KAy hhmh HeT (Hoc))())e, KoTHKOBa, 1988), hto o6T>HCHHeTCH xapaKTepoM 
npHKpenjieHHH aKaHTOKOTHjiHjx k cy6cTpaTy (Malmberg, Fernholm, 1991). y Bbic- 
hihx MOHoreHen KOjibueBHjxHbie HepBHbie CTpyKTypbi Ha 3auHeM KOHue Tejia oTcyT- 
CTByioT y B3pocjibix cjiopM, ho xopoiuo Bbipa>KeHbi y jihhhhok (Venkatanarasaiah, 
1981). y H3yqeHHbix k HacTonmeMy BpeMeHH npeucTaBHTejien hh3hjhx MOHoreHen 
c KpioqKOBbiM npHKpenHTejibHbiM annapaTOM uncKOBbie HepBbi TaK>Ke He o6pa3yiOT 
KOJibua. raHrjiH03Hbie yTOJimeHHH Ha ahckobmx HepBax b ueHTpajibHon o6jiacTH 
AHCKa cBH3aHbi Me>Kuy co6oh kom nccypoH, cooTBeTCTByiomeH, no HauieMy mhchhio, 
UeHTpajibHon (sKBaTopnajibHon) KOMHecype UHCKa Nitzschia sturionis. Ilojio>KeHHe 
raHrjiH03Hbix yTOjuueHHH uhckobmx HepBOB nocTOHHHo y Bcex H3yqeHHbix Tetraon- 
choidea h Dactylogyroidea h He CBH3aH0 c qncjiOM h pacnojio>KeHHeM cpeuHHHbix 
KpioqbeB. npouoji>KeHHe uncKOBbix HepBOB h OTxo^ueHne ot hhx paunajibHbix 
BeTBen npocjieuHTb y sthx MOHoreHen oqeHb TpyuHO. Ecjih y Tetraonchus erne 
mo>kho BbiuejiHTb 4 paunajibHbie BeTBH, caMbie MeunajibHbie H3 KOTopbix mo>kho 
roMOJiorH3npoBaTb c paunajibHbiMH HepBaMH 1 N. sturionis , to y npeucTaBHTejien 
Dactylogyroidea, KpOMe napbi kopotkhx HepBOB, otxoahluhx ot raHrjineB, He yua- 
JlOCb BbIHBHTb HHKaKHX ApyrHX HepBHbIX CTpyKTyp. 

OTcyTCTBne qeTKO Bbipa>KeHHoro HepBHoro KOJibua Ha uncne KaK Bbiciunx, 
TaK H HH31HHX KpiOHKOBblX MOHOTeHeH CBH3aHO, no HaiHeMy MHeHHIO, CO BTOpnqHblM 
H3MeHeHneM npHKpennTejibHoro annapaTa b 3thx rpynnax. JlnqHHKH MOHoreHen 
HMeiOT xopomo Bbipa>KeHHbIH OKpyrJIblH AHCK, no Kpaio KOToporo paBHOMepHO 
pacnojiaraiOTCH KpaeBbie KpioqbH. B uajibHenmeM y KpioqKOBbix MOHoreHen oqeHb 
6biCTpo (})opMHpyeTCH ouHa hjih use napbi cpeunHHbix KpioqbeB, nrpaiomHx y 3thx 
(jxopM Ba>KHyio pojib b npnKpenjieHHH k tkbhhm xo3HHHa. KpaeBbie KpioqbH TaK>Ke 
qacTO MeHHioT CBoe nojio>KeHHe, h bch 3auHHH qacTb Tejia qepBen npnobpeTaeT 
HepeuKO npnqyuJiHByK) (J^opMy, coBepmeHHO He noxo>Kyio Ha JiHqnHoqHbin OKpyrjibiH 
AHCK. Bee 3TH H3MeHeHHH H OTpa>KaiOTCH Ha paCnOJIO>KeHHH HepBHbIX CTpyKTyp 
AHCKa. B 3toh cbh3h HHTepecHo HccjieuoBaTb HHHepBaumo npHKpennTejibHoro 
AHCKa y (})OpM C npHCOCKOBHUHbIM AHCKOM, BTOpnqHO JIHHieHHblM CpeUHHHbIX 
KpioqbeB, HanpnMep, Acolpenteron. Heo6xounMO TaK>Ke pacninpHTb Kpyr nccjieuo- 
BaHHbix bhjxob (cTapaHCb oxBaTHTb Hanbojiee KpynHbie h opnrHHajibHbie (})opMbi), 
TaK H MeTOAbI HCCJiejXOBaHHH, OCObeHHO MeTOAbI HMMyHOUHTOXHMHH. 


124 



CnMCOK ji m t e p a t y p bi 


H o (J) (J) e B. H. Mop(j)OJiorHqecKHe 3aKOHOMepHOCTH sbojiiouhh HepBHOH CHCTeMbi njiocKHx qepBen: 
aHaTOMHMecKne BapHaHTbi opToroHa h hx CBH3b c (jjopMOH Tejia // Tp. 3HH AH CCCP. 1990. 
T. 221. C. 87—125. 

H o (f) (f) e B. H., KoTHKOBa E. A. HepBHan CHCTeMa Acanthocotyle verrilli (Monogenea, Acan- 
thocotylidae) //Tp. 3HH AH CC£P.jl9§8. T. 177. C. 107—116. 

KoTHKOBa E. A. THCTOXHMHqecKHH '^rrra4Ai^fi3yMeHHH Mop^ojiorHH HepBHOH CHCTeMbi y ruiocKHx 
Mopiu'M /1 llapaaHTOJiorHH. 1967. T. 1, Bbin. 1. C. 79—81. 

KoTHKOBa E. A. OcoOeHHocTH CTpoeHHH HepBHOH CHCTeMbi AHnji030HA (Monogenea, Diplozoo- 
nidae) //Tp. 3HH AH CCCP. 1983. T. 121. C. 12—17. 

CjiiocapeB T. C. CTpoeHne HepBHOH CHCTeMbi Diclybothrium armatum Leuckart (Monogenea, 
Diclybothriidae) // Tp. 3HH AH CCCP. 1983. T. 121. C. 18—21. 

THMotJieeBa T. A. HepBHan CHCTeMa Nitzschia sturionis (Abildgard) (Monogenea, Capsalidae) // 
Tp. 3HH AH CCCP. 1983. T. 121. C. 5—11. 

THMOtjieeBa T. A. HepBHan CHCTeMa Discocotyle sagittata h Axine belones (Monogenea, 
Mazocraeidea) //Tp. 3HH AH CCCP. 1986. T. 155. C. 41—49. 

Buchmann K., Mellergaard S. Histochemical demonstration of the inhibitory effect 
of Nuvan and Neguvon on cholinesterase activity in Pseudodactylogyrus anguillae .(Mono¬ 
genea) //Acta vet. scand. 1988. Vol. 29. P. 51—55. 

Buchmann K., Prento P. Cholinergic and aminergic elements in the nervous system of 
Pseudodactylogyrus bini (Monogenea) // Diseases of aquatic organisms. 1989. Vol. 6. 
P. 89—92. 

Cerfontaine P. Le genre Merizocotyle // Arch. Biol. 1898. Vol. 15. P. 329—366. 

Hal ton D. W., Jennings J. B. Demonstration of the nervous system in the monogenetic 
trematode Diplozoon paradoxum Nordmann by the indoxyl acetat method for esterases // 
Nature. 1964. Vol. 202, N 4931. P. 510—511. 

Hal ton D. W., Morris G. P. Occurrence of cholinesterase and ciliated sensory structures 
in fish gill-fluke, Diclidophora merlangi (Trematoda: Monogenea) // Z. Parasitenk. 1969. 
Vol. 33, N 1. P. 21—30. 

Ha 1-ton D. W., M a u 1 e A. G., Johnston C. F., Fairweather I. Occurrence of S-hydro- 
xytryptamine (serotonin) in the nervous system of monogenean, Diclidophora merlangi // 
Parasitol. Res. 1987. Vol. 74, N 2. P. 151 — 154. 

H a 1 t o n D. W., Maule A. G., Johnston C. F., Shaw C., Fairweather I. Peptid¬ 
ergic innervation of the egg-forming apparatus in a trematode parasite// Bulletin de la Soc. 
franc, de Parasitol. 1990. T. 8, supl. 1. P. 106. 

Kea r n G. C. The adhesive mechanism of the monogenean parasite Tetraonchus monenteron from 
the gills of the pike (Esox lucius) // Parasitology. 1966. Vol. 56, N 3. P. 505—510. 

Maule A. G., Halton D. W., Johnston C. F., Fairweather I., Shaw C. Immuno- 
cytochemical demonstration of neuropeptids in the fish-gill parasite Diclidophora merlangi 
(Monogenoidea) // Int. J. Parasitol. 1989. Vol. 19, N 3. P. 307—316. 

Maule A. G., Halton D. W., Johnston C. F., Shaw C., Fairweather I. A cyto- 
chemical study of the serotoninergic, cholinergic and peptidergic components of the repro¬ 
ductive system in the monogenean parasite, Diclidophora merlangi // Parasitol. Res. 1990. 
Vol. 76, N 5. P. 409—419. 

M a 1 m b e r g G., Fernholm B. Locomotion and attachment to the host of Myxinidocotyle and 
Acanthocotyle (Monogenea, Acanthocotylidae) // Parasitol. Res. 1991. Vol. 177, N 5. P. 415— 
420. 

M e K a y D. M., Halton D. W., Maule A. G., Johnston C. F., S h a w C., Fa i r wea¬ 
ther I. Putative neurotransmitters in two monogeneans//Helminthologia. 1991. Vol. 28, 
N 2—3. P. 75—81. 

Rahemo Z. I. F., G or gees N. S. Studies on the nervous system of Polystoma integerrimum 
as revealed by acetylthiocholine activity//Parasitol. Res. 1987. Vol. 73, N 3. P. 234—239. 

Reuter M. Immunocytochemical demonstration of serotonin and neuropeptides in the nervous 
system of Gyrodactylus salaris (Monogenea) //Acta Zoologica (Stockh). 1987. Vol. 68, 
N 3. P. 187—193. 

Reuter M. Development and organization of nervous systems visualized by immunocyto- 
chemistry in three flatworm species//Fortschritte der Zoologia. 1988. Bd 36. S. 181 — 184. 

Rohde K- Fine structure of the Monogenea, especialy Polystomoides Ward //Advances in Para¬ 
sitology. 1975. Vol. 13. P. 1—33. 

Venkatanarasaiah J. Detection of cholinesterase in the nervous system of the oncomiraci- 
dium of a monogenean, Pricea multae Chauhan, 1945 // Parasitology. 1981. Vol. 82, N 2. 
P. 241—244. 

Venkatanarasaiah J., Kulkarni T. Studies on the occurrence of cholinesterase and 
nervous system of monogenetic trematodes (Polyopisthocotylea) // Proc. Indian. Acad. Parasi¬ 
tol. 1980. Vol. 1, N 1. P. 1—7. 

3HH PAH, CaHKT-FIeTepOypr FIocTynujia 27.08.1992 


125 



NERVOUS SYSTEM OF THE MONOGENEANS OF THE ORDERS TETRAONCHOIDEA AND 
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SUMMARY 

Structure of the nervous system of Tetraonchus monenteron , Dactylogyrus sp., Lygophorus sp. 
has been studied using the cholinesterase method. The nervous system of these monogeneans is 
characterized by several commissures connecting three pairs of longitudinal trunks and by the chara¬ 
cter of innervation of the front and haptor parts of the body. Position of the haptoral ganglions 
is not correlated with position and numbers of the hamuli. Absence of circular nervous structures 
in the haptor may be explained by functional peculiarities of the haptor in these monogenean groups. 



